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Approximately 34,000 people 
in the U.S. are diagnosed 
annually with oral squamous 

cell carcinoma (OSCC) occurring 
in the oral cavity proper and 
oropharynx, contributing to more 
than 8,000 deaths each year.1 Oral 
cancer is one of the most curable 
forms of cancer, provided it is 
diagnosed early. With appropriate 
early intervention, success rates are 
greater than 90%, as determined by 
five-year survival rates. Early detec-
tion of premalignant oral mucosal 
abnormalities and SCC is desirable 
because early diagnosis and appro-
priate treatment reduces patient 
morbidity and improves survival.2

The clinical signs of premalignant 
lesions and early OSCC are varied 
and may be misdiagnosed as other 
conditions, including mucosal 
inflammation, hyperkeratosis, or 
traumatic ulceration, all of which 
are benign. OSCC generally is not 
symptomatic in its early stages. 

A wide range of normal benign 
abnormalities—such as morsicatio 
buccarum (cheek biting), melan-
otic macules, amalgam tattoos, 
leukoedema, and so forth—may be 
confused as disease processes. 

For many years, dentists screen-
ing for oral cancer have been 
limited to using incandescent light 
illumination to visually inspect the 
oral cavity and manual palpation. 
Recently introduced adjunctive 
screening technologies may allow 
clinicians to detect early epithelial 
dysplasia and OSCC.3 However, 
one cannot substitute any adjunc-
tive screening device into the exam-
ination process as a replacement for 
the ability to recognize basic oral 
pathological findings and normal 
variations in the appearance of oral 
tissues. One sophisticated but easy 
to use screening modality is the 
VELscope (LED Dental, White 
Rock, British Columbia, Canada; 
888.541.4614), a non-invasive, 

direct tissue fluorescence (narrow 
band) visualization technology. 
This device emits a particular wave-
length and intensity of light that 
illuminates the oral mucosa and 
excited natural fluorophores in the 
tissue. The tissues emit fluorescence 
that is visualized through a filter by 
a human observer.4

Incorporating new screening tech-
nologies into private practice may 
be challenging. As new technologies 
are developed, general practitioners 
must decide whether to implement 
such adjunctive screening measures, 
basing their decisions on the cur-
rent literature.5,6 This retrospective 
pilot study compared the efficacy 
of adding direct tissue fluorescence 
visualization to a standard oral cancer 
screening protocol performed in a 
private general dentistry practice.

Materials and methods
Over a two-year period, a general 
dentist performed oral cancer 

Various specialty clinics and research centers have conducted 
studies of direct tissue fluorescence visualization as a screening 
technique for oral premalignant lesions and early oral squamous 
cell carcinoma (OSCC). The effectiveness of the VELscope in a 
private practice setting is unknown. This pilot study is the first 
report to assess the VELscope system as a screening adjunct 
among lower-risk populations seen by a primary care clinician 
in a general practice setting. This study involved a retrospective 
comparison of two oral cancer screening examination protocols 
conducted on a presumably low-risk patient population seen in a 
private general dentistry practice. For one year, all patients age 12 
or older received oral examinations, according to a standard oral 

cancer screening protocol. The following year, the same population 
was examined according to the same protocol with the addition of 
direct tissue fluorescence visualization using the VELscope.

Screening with incandescent light examination yielded a 
prevalence of mucosal abnormalities of 0.83%, none of which 
were premalignant. Screening with incandescent light examination 
combined with direct tissue fluorescence visualization yielded a 
1.3% prevalence of mucosal abnormalities; based on surgical 
biopsy and histopathologic examination, 83% of these were 
potentially premalignant epithelial dysplasia. 
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screening examinations on all 
recall patients age 12 and older. 
The same patient base was seen by 
the same practitioner, using one of 
two protocols for detecting clini-
cally abnormal areas. All examined 
patients were ambulatory and were 
American Society of Anesthesiolo-
gists (ASA) Class III or less. 

Children as young as 12 were 
included because of recent reports 
that OSCC occurs in younger 
populations without risk factors.7 
Other recent reports have associated 
OSCC with risk factors that include 
human papilloma virus (HPV) 
infection, marijuana use, and perio-
dontal disease, in addition to the 
long-recognized associations with 
tobacco and alcohol use and genetic 
predisposition.8-11 The assumption 
was made that all adolescent and 
adult patients are at risk for devel-
opment of premalignant lesions. 

Oral cancer screening examina-
tions were performed during all 
periodic oral examinations (D0120) 
and comprehensive oral examina-
tions (D0150 and D0180) for 
each patient age 12 or older.12 A 
documented clinical examination 
technique with incandescent light 
illumination, visual inspection, 
and manual palpation was used 
to perform a standard oral cancer 
screening examination.13

Standard oral cancer screening 
examination
From December 1, 2005 to Novem-
ber 30, 2006, 959 patients received 
a standard oral cancer screening 
examination using incandescent 
light illumination. Each examina-
tion was conducted as if the patient 
were a new patient who had not 
been examined previously by the 
same practitioner. According to a 
computerized practice analysis for 
this 12-month time period, the 
overall dental practice consisted of 

2,133 active patients between the 
ages of 12 and 99, with a mean age 
of 55. Of this patient base, 1,006 
were male and 1,127 were female.

Standard oral cancer screening 
examination and direct tissue 
fluorescence visualization
From December 1, 2006 to Novem-
ber 30, 2007, 905 patients received 
a standard oral cancer screening 
examination using incandescent 
light illumination; in addition, 
visual screening was performed 
using a VELscope for direct tissue 
fluorescence visualization. Each 
examination was conducted as if 
the patient were a new patient who 
had not been examined previously 
by the same practitioner. However, 
patients who entered the practice 
as actual new patients during the 
second year of the study were 
excluded from the reported data so 
that a similar patient population 
could be compared. According to 
a computerized practice analysis 
for this 12-month time period, the 
overall dental practice consisted of 
2,029 active patients between the 
ages of 12 and 100, with a mean age 
of 55. Of this patient base, 947 were 
male and 1,082 were female.

Follow-up
Areas of the oral cavity identified 
clinically and considered to be 
abnormal were documented for 
both groups and the patients 
were scheduled for a follow-up 
examination 14 days later, after 
any suspected etiologic agents 
were removed. Pathoneumonic 
normal variations of tissue, such 
as amalgam tattoos, varices, minor 
hemangiomas, morsicatio buc-
carum, and so forth, were not noted 
because they were considered to be 
non-pathologic. This protocol was 
established to minimize false posi-
tives produced by inflammation. 

Identified lesions that persisted 
after 14 days were brushed using 
one of two sample collection 
methods: the Oral CDx brush test 
(CDx Laboratories, Inc., Suffern, 
NY; 877.672.5722) or liquid-based 
brush cytology (BD SurePath, 
BD Diagnostics, Burlington, NC; 
800.426.2176). Samples collected 
by Oral CDx were submitted to 
CDx Laboratories, Inc. for analysis 
by a cytopathologist. Samples 
collected for liquid-based brush 
cytology were placed into SurePath 
solution and submitted to Tufts 
Oral Pathology Services in Boston 
for modified Papanicolaou staining 
and microscopic examination by an 
oral pathologist.

Results
Standard oral cancer screening 
examination
From December 1, 2005 to Novem-
ber 30, 2006, 8 of the 959 patients 
examined were found to have clini-
cally abnormal areas of the mouth 
that persisted for 14 days or longer. 
Brush samples from these patients 
were collected and examined. Six 
of the samples had a result of no 
abnormality, while the other two 
samples were diagnosed as mild 
atypia, with further investigation 
warranted. The two atypical samples 
were referred for surgical biopsy; 
histologic diagnoses for both were 
benign. One case was diagnosed 
as pigmentation due to exogenous 
material; the other was reactive 
hyperkeratosis with normal cellular 
morphology.

Standard oral cancer screening 
examination and direct tissue 
fluorescence visualization
From December 1, 2006 to 
November 30, 2007, 12 of the 
905 patients examined were found 
to have clinically abnormal areas 
of the mouth that persisted for 
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14 days or longer (Fig. 1 and 2). 
Brush samples from these patients 
were collected and examined. 
Analysis of the brushed specimens 
showed abnormal results in all 
cases; these specimens were 

referred for surgical biopsy. Two 
cases were histologically benign; 
one of these was diagnosed as 
lichenoid mucositis and the other 
as a squamous papilloma. The 
remaining 10 cases were diagnosed 

as epithelial dysplasia, a potentially 
premalignant change.

Assuming a constant rate of pre-
malignant and malignant epithelial 
abnormalities from one year to the 
next in this stable patient popula-
tion, the incandescent light exami-
nation yielded a 0.83% prevalence 
of mucosal abnormalities, none 
of which were premalignant. The 
incandescent light and direct tissue 
fluorescence examination yielded 
a 1.3% prevalence of mucosal 
abnormalities, 83% of which were 
potentially premalignant.

Discussion
The standard of practice requires 
dental practitioners to perform 
regular clinical screening examina-
tions of the extraoral head and neck 
and intraoral soft tissues.13 The 
screening examination is meant to 
recognize gross tissue abnormalities 
and make a clinical provisional 
diagnosis and a decision on the 
appropriate management.14

Screening for disease entails 
testing people who apparently are 
symptom-free from the disease in 
question, to differentiate between 
those who probably have the disease 
and those who probably do not.3 
Usually, screening tools are highly 
sensitive but are not specific; in 
addition, they may have high rates 
of false positive results. A false posi-
tive result occurs when the clinical 
diagnosis of an abnormality is inves-
tigated by surgical biopsy but the 
tissue is histopathologically normal.3 
A screening technique does not pro-
vide a diagnosis. A surgical biopsy 
with microscopic examination by a 
pathologist remains the standard for 
diagnosing oral mucosal disease.14 

The VELscope is a form of direct 
tissue fluorescence visualization 
that utilizes the loss of natural 
fluorescent characteristics of meta-
bolic intermediaries to identify 

Fig. 2. VELscope examination shows a loss of fluorescence in the outlined retromolar area, which 

did not blanch with pressure. The histology report of the incisional surgical biopsy diagnosed mild 

epithelial dysplasia.

Fig. 1. White light examination reveals an erythematous lesion on the right buccal mucosa, 

consistent with minor frictional trauma from the fractured mandibular right first molar. 
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dysplastic and hypermetabolic 
activity.15,16 Inflammation may 
have a similar appearance to early 
dysplasia; however, a properly 
conducted diascopy may be useful 
for interpreting non-fluorescent 
findings at the time of the screen-
ing examination.17 Regardless 
of diascopic results, all irregular 
findings should be re-evaluated in 
14 days and any persistent lesions 
should be investigated with biopsy, 
even if they respond to diascopy. 

When screening identifies early or 
occult oral mucosal lesions, general 
dentists can use minimally invasive 
epithelial cell collection techniques 
as case finding and patient educa-
tion tools. These tests may be used 
to decide whether a surgical scalpel 
biopsy is indicated. A recent review 
by Patton et al emphasized that 
brush cytology is not appropriate 
for sampling obvious long-standing 
developmental or submucosal 
lesions.18 The review also empha-
sized that brush cytology is not 
recommended for assessing clini-
cally suspicious lesions for which 
the practitioner normally would 
perform a scalpel or punch biopsy. 
If clinical judgment indicates that a 
surgical biopsy is appropriate for an 
abnormality detected by screening, 
the biopsy should be performed 
without a cytology.

Dentists have ethical and legal 
obligations to be proactive in 
detecting oral disease.19 The current 
standard of care uses direct visual-
ization of the reflected white light 
from mucosal surfaces to detect 
gross tissue abnormalities, although 
reflection alone may fail to identify 
early epithelial dysplasia. There is 
a growing realization that some 
premalignant and early cancerous 
lesions may not be readily detect-
able with the naked eye.20 Addi-
tional clinical studies are needed to 
confirm reported sensitivity, speci-

ficity, and positive predictive values 
of adjunctive screening techniques 
used to detect oral premalignant 
and malignant lesions.3,18,21

To date, all peer-reviewed 
VELscope studies have been 
performed on patients with known 
oral dysplasia or OSCC confirmed 
by biopsy.4,22-24 Routine VELscope 
use has been challenged by the 
observation that the current litera-
ture pertaining to this particular 
device does not support all of 
the principles of evidence-based 
decision-making.5 Laronde et al 
emphasized the need to train den-
tists to use the device.6

A recent review of adjunctive 
techniques for oral cancer examina-
tion called for additional study of 
the VELscope as an adjunct in low-
risk populations and for primary 
care providers.18 The present study 
is the first to involve the VELscope 
as an adjunct for detecting occult 
abnormal mucosal findings in a 
low-risk general dental practice. 
The results of this retrospective, 
observational pilot study provide 
data for future studies in a commu-
nity private practice setting.

Conclusion
In the present study, routine incor-
poration of the VELscope in the 
examination protocol for low-risk 
adolescents and adults in a general 
dental practice proved useful in 
identifying occult, potentially pre-
malignant lesions.
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